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APPENDIX A: 
FIXED WIRELESS VOICE AND DATA SERVICES 

I. INTRODUCTION AND OVERVIEW 

In this section, the Commission reviews the current state of the fixed wireless industry.68s The first part 
of Appendix A provides an overview of fixed wireless systems. The second part discusses recent 
developments in the industry, including the current level of service deployment and significant policy 
changes related to spectrum bands used for fixed wireless service. 

Fixed wireless operators have used several spectrum bands, including Multipoint Distribution Service 
(“MDS”),68” Wireless Communications Service (“WCS”),687 unlicensed spectrum bands, 24 GHz, Local 
Multipoint Distribution Service (“LMDS), and 39 GHz, to offer point-to-point, high-speed data services. 
In addition, some licensees of spectrum bands traditionally used for CMRS have also used that spectrum 
to provide fixed wireless services.688 

This report groups fixed wireless operators into two major categories: lowerband providers (800 MHz to 
5.8 GHz) and upperband providers (24 GHz to 39 GHz) due to the similar technical characteristics of the 
bands within each category.689 

~~ 

“Fixed wireless” services are also sometimes referred to as “wireless broadbans‘ or “wireless DSL.” For a 681 

description of fixed wireless systems, see Sixth Report, at 13433-13437. For a more comprehensive discussion of 
competition in the fixed wireless industry and broadband telecommunications services generally, see Inquiry 
Concerning the Deployment of Advanced Telecommunications Capability to All Americans in a Reasonable and 
Timely Fashion, and Possible Steps To Accelerate Such Deployment Pursuant to Section 706 of the 
Telecommunications Act of 1996, Third Report, 17 FCC Rcd 2844 (2002). 

What is commonly referred to as MDS or MMDS spectrum includes 33 different 6 megahertz channels in 686 

the 2.1-2.2 GHz and 2.5-2.7 GHz spectrum bands. These channels include the Multipoint Distribution Service 
(“MDS”), Multichannel Multipoint Distribution Service (“MMDS”), and Instructional Television Fixed Service 
(“ITFS”) channels. MDS operators generally use the MMDS and MDS channels and lease excess capacity from 
ITFS operators. 

6y7 The WCS band is located at 2305-2320 MHz and 2345-2360 MHz and surrounds the Digital Audio Radio 
Service (“DARS) spectrum at 2320-2345 MHz. 

“Licensees of cellular systems may use alternative cellular technologies andor provide fixed services on a 
co-primary basis with their mobile offerings, including personal communications services . . . on the spectrnm within 
their assigned channel block.” 47 CFR $ 22.902(d). 

The lowerbands consist of the cellular (800 MHz) and broadband PCS (1900 MHz) bands, the MDS (2.5- 689 

2.7 GHz) band, the WCS (2.3 GHz) band, and the unlicensed bands. The upperbands consist of the 24 GHz 
(DEMS) band, the LMDS (28 GHz) band, and the 39 GHz band. 
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Figure 1. Fixed Wireless Coverage Radii - 

Operators using lowerband spectrum are able to serve a wider geographic area with a single transmitter 
than operators using upperband spectrum (see Figure 1). Lowerband systems generally have a service 
radius of five to 35 miles from a central hub, depending on the particular spectrum band, the power of the 
transmitter, and the terrain. Upperband systems, on the other hand, face significant losses o f  signal 
strength due to atmospheric conditions, most notably precipitation (; .e. ,  rain, snow, and f0g).6~’ 
Therefore, the range of individual transmitters in the upperbands is approximately two to five miles. 

11. RECENT DEVELOPMENTS 

A. Upperband Operations 

As discussed in the Sixth and Seventh Reporfs, all of the major upperband fixed wireless providers - 
Winstar Communications, Inc. (“Winstar”), Teligent, Inc. (“Teligent”), Advanced Radio Telecom 
(“ART”), and XO Communications, Inc. ( “ X O )  - filed for bankruptcy during 2001 and 2002.”’ In 
recent months, many have emerged from bankruptcy with plans to continue providing fixed wireless 
services but on a more limited basis. Teligent, which filed for bankruptcy in May 2001, completed its 
reorganization and exited bankruptcy in September 2002 with a business plan focused on selling 
transport capacity to other telecommunications companies wholesale and to multi-location businesses as 
well as offering dedicated Internet access to large business customers.692 Teligent has retained its 24 

However, by adjusting factors such a5 cell size and transmission power, the networks can be engineered to 690 

the standard level of reliability in a telecommunications network, 99.999 percent. This level of reliability is also 
known as “five 9’s.” See Sixth Report, at 13435, note 602. 

See Seventh Report, at A-2 - A-4. 

Teligent Chmpletes Its Reorganization - Company Exiis Bankrupicy Ful!v Funded and Debt Free, News 

691 

692 

Release, Teligent, Sept. 12,2002; John Rubino, Tdigent Rising, VIRGINIA BUSINESS, Nov. I ,  2002, at 56-58, 61 
(citing Teligent CEO James Continenza). 
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GHz licenses in 74  market^.'^' 

Winstar filed for b a n h p t c y  protection in April 2001 and was acquired by IDT Corportation (“IDT”) in 
December 2001. IDT holds the former Winstar’s 28 GHz and 39 GHz licenses and has continued to offer 
many of the fixed wireless services that Winstar offered before it entered bankruptcy, including local and 
long distance telephone service, high-speed Internet and data services, and Frame Relay Services.694 
IDT’s Winstar subsidiary currently operates in 22 markets and generated $79.6 million in revenue 
between December 2001 and July 2002.b95 IDT changed the name of its Winstar subsidiary to IDT 
Solutions in March 2003.696 

XO entered bankruptcy in June 2002 and completed its reorganization in January 2003.697 The company 
is primarily a wireline CLEC but also holds LMDS and 39 GHz licenses covering 95 percent of the 
population of the 30 largest U.S. cities, and was able to continue funding its operations during its 
banlauptcy proceedings.698 XO uses its spectrum to deploy fixed wireless connections for business 
customers to whom it is not cost-efficient to construct a fiber optic connection.699 

First Avenue Networks, which purchased Advanced Radio Telecom’s (“ART”) 39 GHz licenses during 
ART’S 2001 bankruptcy proceedings, now offers fixed wireless access on a wholesale basis to other 
carriers.700 

B. Lowerband Operations 

As discussed in the Seventh Report,  AT&T Wireless and Sprint both announced in the fall of 2001 that 
they were terminating their fixed wireless operations.”’ And in July 2002, just prior to its bankruptcy 
filing, WorldCom lnc. (“WorldCom”), announced that it planned to discontinue or divest its fixed 
wireless  operation^."^ The company announced in May 2003 that BellSouth plans to purchase 

Teligent Completes Its Reorganization - Company Exits Bankruptcy Fully Funded and Debt Free, News 693 

Release, Teligent, Sept. 12, 2002. 

IDT Corporation, SEC Form lO-K, Oct. 29, 2002, at 17, 21-24 

IDT Corporation, SEC Form lO-K, Oct. 29, 2002, at 17. 

IDT Corporation Announces that “instar Will Become JDTSolutions, News Release, IDT, Dec. 12, 2002. 

See Seventh Report, at A-4; XO Emergesfrom Bankruptcy, RCR WIRELESSNEWS, Jan. 20,2003, at 6. As 

694 

695 

696 

697 

part of the reorganization, telecorn financier Carl Icahn now has an 80 percent ownership interest in the company. 
Id. 

698 See Seventh Report, at A-4. 

XO Communications, SEC Form 10-K, Mar. 21,2003, at 12. 

See Seventh Report, at A-4; First Avenue Networks, Strategv (visited Jun. 25, 2003) 

699 

700 

<hnp:Nuww.firstavenet.com/>. 

See Seventh Report, at A-4 - A-5 

Dan Meyer, WorIdCom Plans Wireless Exit, RCR WIRELESS NEWS, July 8, 2002, at 1; Chris Nolter. M&A 

701 

702 

Work at WorldCom Cooled in February, DAILY DEAL, Apr. 17,2003. 
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WorldCom’s fixed wireless assets, including its licenses, for $65 million.’03 WorldCom had been 
offering high-speed, fixed wireless Internet access service to business customers in 13 U.S. markets using 
both MDS and WCS 

Despite the reorganizations and service terminations by all of the major fixed wireless providers, 
several smaller fixed wireless operators, including hundreds of operators using unlicensed 
~pectrurn,’~’ continue to provide high-speed Internet access service, generally in less densely 
populated markets across the countly and often in a only a few markets apiece. Most of the 
companies that use unlicensed spectrum to offer Internet access are local and regional Internet 
service providers, also referred to as wireless ISPs, that offer the service in an average of three 
markets apiece.706 Many of these carriers are targeting business customers, while others serve 
both businesses and residences. Many fixed wireless operators use lowerband spectrum to offer 
high-speed Internet access in rural and underserved areas. For example, Canyon Country 
Communications offers Internet access in Page, AZ; Planet Connect offers fixed wireless service 
in Bristol, Seymour, Newport, and Greneville, TN, and DATACentnc sells the service in 
Lufkin, Conroe, and Bryan-College Station, TX.7“’ 

As mentioned in the Sixth Report, the Commission tracks the rollout of fixed wireless services by 
providers using lowerband spectrum on a county-by-county basis. Based on its analysis, the 
Commission estimates that there are at least 212 different lowerband operators providing fixed 
wireless services in 457 different counties.7u8 These counties contain 106 million people, or 37.3 
percent of the US.  pop~la t ion . ’~~ This analysis is based on publicly-available information, such 
as news articles and operators’ press releases, SEC filings, and web sites. There are several 

Kristin Beckman, WorldCom Assets Go to BellSouth, RCR WIRELESS NEWS, May 19, 2003, at 17; Chris 703 

Nolter, BelISouzh Bidsfor WorldCom Unit, DAILY DEAL, May 13, 2003. 

104 See Seventh Report, at A-6 

Unlicensed spectrum consists of 26 megahertz in the 900 MHz band, 83.5 megahettz in the 2.4 GHz band, 705 

and 300 megahertz in the 5 GHz band. See, generally, 47 C.F.R. Part 15. Unlicensed specmm is used for many 
purposes, including short-range data transmission technologies such as Bluetooth and 802.1 1, cordless phones, 
microwave ovens, and amateur radio. The spectrum is also used for WiFi access. See Section II.C.3.f, WiFi, supra. 
Companies using unlicensed spectrum to offer fixed wireless point-to-point broadband services primarily use the 2.4 

GHz band, while some reportedly employ both the 2.4 GHz and 5 GHz hands for such services. Unlicensed fixed 
applications generally employ spread spectrum technology for long range transmissions in order to minimize the risk 
of interference with other operators. See Sixth Report, at 13439. 

’06 Many of these companies offer traditional wireline dial-up Internet access as well. See Sixth Report, at 
13444. See also, Nancy Gohring, Wireless ISPs: Emerging from the Shadows, BROADBAND WIRELESS BUSINESS, 
MarchiApril 2002, at I ,  8. Many of the small wireless ISPs believe that by offering service and becoming profitable 
in only one or a few markets before expanding to other markets, they will remain financially viable. Id. 

See Sixth Report, at 13444. 

See Appendix E, Map IO,  at E-l 1 

Based on the 2000 Census. Many of these lowerband providers serve only business customers. Residential 
fixed wireless lntemet access is available in at least 338 different counties. These counties contain approximately 62 
million people or 22 percent of the U.S. population. 

707 

708 

709 
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caveats to note when considering this data. First, in order to be  considered as  “covering” a 
county, an operator need only be  offering service in a portion of that county. Second, the POPs 
and square mile figures in this analysis include all of the POPs and all of the square miles in a 
county considered to have coverage. Third, all population figures are based on the 2000 Census. 
Fourth, because some lowerband camers  serve small and remote locations and because 
unlicensed operators provide service without a license from the Commission, it is difficult to 
assess precisely who is operating where. Therefore, the analysis may not include certain 
companies that do not make the information on their fixed wireless offerings easily obtainable or 
publicly available. 

C. Spectrum Allocation Proceedings 

As mentioned in the Seventh Report, the Commission decided to pennit mobile use of the 2500-2690 
MHz hand by MDS licensees in September 2001 .’I0 In March 2003, the Commission initiated a 
proceeding to facilitate the provision of fixed and mobile broadband access, as well as educational 
services, in the 2500-2690 MHz bands. With this action, the Commission began a comprehensive 
examination of the rules and policies governing these bands in order to provide greater opportunities for 
increased access to the spectrum and encourage efficient use of the spectrum.’” 

In addition, in November 2002, the Commission announced the reallocation of 2150-2155 MHz portion 
of the 2150-2160162 MDS band for fixed and mobile services, including new, advanced wireless services 
that will be offered over next generation networks.’12 MDS licensees currently use this band primarily 
for the upstream links in two-way, fixed wireless broadband ~ervlces.’ ’~ 

’I0 See Seventh Report, at A-8. 

’‘I Amendment of Parts 1,21, 73,74 and 101 of the Commission’s Rules to Facilitate the Provision of Fixed 
and Mobile Broadband Access, Educational and Other Advanced Services in the 2150-2162 and 2500-2690 MHz 
Bands, WT Docket No. 03-66, Notice of Proposed Rulemaking and Memorandum Opinion and Order, 18 FCC Rcd 
6722 (2003). 

’ I2  Service Rules for Advanced Wireless Services in the 1.7 GHz and 2.1 GHz Bands, WT Docket No. 02-353, 
Notice of Proposed Rulemaking, 17 FCC Rcd 24135 (2002). 

Under an informal agreement among MDS licensees, the principal use of this spectrum is for upstream 713 

communications io huh receiving facilities. ld. 
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APPENDIX B: 
U.S. INVESTMENT IN FOREIGN MOBILE OPERATORS 

The divestiture of stakes in foreign mobile telephone companies by US. mobile operators, a trend 
identified in the Sixth Report’ and the Seventh Report: continued in the second half of 2002 and in 2003. 

SBC Communications shed two of its foreign mobile holdings in the past year. In November 2002, 
Canadian telecom conglomerate BCE, Inc. notified SBC Communications of its intention to exercise its 
right to buy SBC’s remaining 20 percent stake in BCE mobile subsidiary Bell Canada for $3.2 billion.’ 
SBC completed the sale of its interest in Bell Canada to BCE in December 2002.4 The following 
January, SBC finalized the sale of its 15 percent equity stake in France’s Cegetel Groupe SA to London- 
based wireless carrier Vodafone Group plc for approximately $2.3 billion in cash.’ Cegetel is a joint 
venture that owns 80 percent of Societe Francaise de Radiotelephone, the second-largest wireless 
provider in France. SBC Communications subsequently reported that it realized a gain of $1.6 billion 
from the Cegetel sale.6 

Western Wireless International Corporation (“WWI”), a subsidiary of Western Wireless, also divested 
two of its foreign mobile holdings in the past year. WWI announced the closing of the sale of its 57.3 
percent interest in Icelandic wireless operator Tal hf to Islandssimi hf in November 2002.’ WWI’s net 
proceeds from the transaction were expected to total approximately $28.9 million. In June 2003, WWI 
announced its agreement to sell its 19 percent interest in Croation wireless operator VLF’net d.o.0. to 
Mobilcom Austria Aktiengesellschaft & CO KG, the majority owner of VlPnet.’ WWI expected that 
proceeds from the sale of its interest and related shareholder debt would be $70 million. 

In June 2003, Atlantic West, a 50150 joint venture between Verizon Communications and AT&T 
Wireless, succeeded in its longstanding effort to sell the US.  operators’ combined 49 percent stake in 
Czech mobile operator Eurotel Praha to Czech telephone operator Cesky Telecom, the owner of the 
remaining 5 1 percent stake in Eurotel. As detailed in the Seventh Report,’ Atlantic West had reached a 
preliminary agreement on the sale with Cesky Telecom for a price of $1.5 billion in July 2001, but Cesky 
Telecom subsequently cut the offered price to $1 .I billion and negotiations were ultimately abandoned in 
November 2001 after the parties failed to agree on the purchase price and Atlantic West rejected Cesky 

Seesixth Report, at 13388-13389. 

See Seventh Report, at 13028-13030. 

BCE to Buy Out SBC ‘s Bell Canada Stake, TR DAILY, Nov. 11, 2002 

lnvesror Briefing, SBC Communications, Inc., Jan. 28, 2003, at 8 

I 

3 

4 

’ Id. 

Investor Briefing, SBC Communications, Inc., Apt. 24,2003, at 11 

Western Wireless International Announces Closing of Sale oflnierest in Icelandic Wireless Operator, 

6 

7 

News Release, Western Wireless Corporation, Nov. 26, 2002. 

Western Wireless International Agrees to Sell Interest in Croation Wireless Operatorr, News Release, 8 

Western Wireless Corporation, June 4, 2003. 

See Seventh Rcport, at 13030. 9 
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Telecom's latest offer. Negotiations later resumed and the parties finally reached an agreement this past 
year. On June 5,2003, the Board of Directors of Cesky Telecom approved the terms of a preliminary 
agreement with Atlantic West to purchase the remaining 49 percent stake that it does not already own in 
its mobile telephony unit Eurotel Praha.'" The parties agreed on a price of $1.05 billion to be paid in 
cash. In a related move, Eurotel owners declared that a dividend of $415 million will be paid prior to the 
closing of the transaction. The dividend payment raises the value of the sale to an estimated $1.25 
billion." 

Verizon announced on June 13,2003 that it plans to sell its 39.4 percent equity stake in Mexican wireless 
camer Gmpo Iusacell to Movil Access, a Mexican company and wireless telecom investor, following 
approval of the latter's offer by the Mexican securities commission.'* Movil Access offered to acquire 
100 percent of Grupo Iusacell's stock for $10 million, plus the assumption of $814 million in Iusacell 
debt.I3 Vodafone Americas, which owns another 35 percent equity stake in Grupo Iusacell, is also 
reported to be planning to accept the offer. Bell Atlantic Corporation, which later merged with GTE 
Corporation to form Verizon, paid $1 billion for its Iusacell stake in 1993, while Vodafone bought its 
share in lusacell for $973.4 million in 2OOlI4 

lo Board Approves Principal Terms ofAcquisition of Eurotel, Press Release, Cesky Telecom June 5,2003 

Linda Mutschler, AT&T Wireless - Czech Deal Approved, Global Equity Research, Memll Lynch, June 5, 11 

2003, at 1. 

Verizon Communications Announces Plans To Sell its Equity Sfake in Iusacell, Press Release, Verizon 12 

Communications, June 13, 2003. 

l 3  Verizon To Sell Iusacell Stake, TRDAILY, June 13,2003; Joel Millman and Santiago Perez, Verizon, 
Vodafone Sell Iusacell, Ending Costly Mexico Venture, THE WALL STREET JOURNAL, June 16,2003, at B3. 

Joel Millman and Santiago Perez, Verizon, Vodafone Sell lusacell, Ending Costly Mexico Venlure, T H E  14 

WALLSTREET JOURNAL, lune 16,2003, at B3. 
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APPENDIX C: 
LOWER 700 MHz AUCTION #44 RESULTS 
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LOWER 700 MHz AUCTION #49 RESULTS 

C-4 



Federal Communications Commission FCC 03-150 

APPENDIX D: 
MOBILE TELEPHONY 
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Date 

Table 1: CTIA's Semi-Annual Mobile Telephone Industry Survey 

tslimated Year End Total Stx-Month Ruamer Cell Sties trnployees Curnulatwe Average 

Subscnbeir over Year Service Services CaDIlal Local  

June 85 203.600 

Dec 85 340.2 I3 

June 86 500,000 

Dec 86 681.825 

June 87 883,778 

Dec 87 1,230,855 

June 88 1,608,697 

Dec 88 2,069,441 

June89 2,691,793 

Dec 89 3,508,944 

June 90 4,368,686 

Dec90 5,283.055 

June 91 6,380,053 

Dec 91 7,557,148 

June 92 8.892.535 

Dec 92 11,032,753 

June93 13,067,318 

Dec 93 16,009,461 

June 94 19,283,306 

Dee94 24,134,421 

June95 28,154,415 

Dec 95 33,785.661 

June96 38,195,466 

Dec 96 44,042,992 

June 97 48,705.553 

Dec 97 55,312.293 

June 98 60,831,431 

Dec 98 69,209,321 

June 99 76,284,753 

Dec 99 86,047,003 

June 00 97,035,925 

Dec 00 109,478.031 

Junc 01 118,397,734 

Dec 01 128,374,512 

June02 134,561,370 

Dec 02 140,766.842 

End Revenues (000s) Revenues 
Subscriber 

Investmen1 Monthly Bil 
(000s) 

I Increase 
Jan 85 (91,600 $178,085 346 1.404 $354.760 

$1 76,231 

248,613 $306,197 

5360,585 

341,612 $462,467 

$479,514 

549,030 $672,005 

5886,075 

838,586 $1,073,473 

$1,406.463 

1,439,503 $1,934,132 

$2,126,362 

1,774,11 I $2,422,458 

$2,653,505 

2,274,093 $3,055,017 

$3,633,285 

3,475,605 ' $4,189,441 

$4,819,259 

4,976.708 56.072.906 

$6,519,030 

8,124,960 $7,710,890 

$8,740,352 

9,651,240 510,331.614 

$11,194,247 

10,257,331 512,440,724 

$13,134,551 

I1,269,301 $14,351,082 

$15,286,660 

13,897.028 $17,846,515 

$I 9,368,304 

16,837,682 $20,650.1 85 

$24,645,365 

23,431,028 $27.820.655 

$30,905,721 

18,896.481 $34.1 10,163 

S36,707,086 

12,392.330 $39,801,101 

599 1,697 

913 2,727 

1,194 3,556 

1,531 4,334 

1,732 5,656 

2,305 7,147 

2,789 9,154 

$89,331 3.209 11,400 

$121,368 3,577 13,719 

$173,199 4,169 15,927 

$1'22,350 4.768 18,973 

$263,660 5,616 21,382 

$302,329 6,685 25,545 

$401,325 7,847 26,327 

$436,725 8,901 30,595 

$531.146 10,307 34,348 

$587,347 11,551 36,501 

$774,266 12,805 39,775 

$778,116 14,740 45,606 

$1,052.666 17,920 53,902 

$1,120.337 19,833 60,624 

$1,422,233 22,663 68,165 

$1,314,943 24,802 73,365 

$1,465,992 30,045 84,161 

51,392.440 38,650 97,039 

$1581,765 51,600 109,387 

$1,584,891 57,674 113,111 

$1,915,578 65,887 134.754 

$1,922,416 74,157 141,929 

52,163,001 81,698 155,817 

$1,971,625 95,733 159,645 

51,911,356 104,288 184,449 

$1,727,058 114,059 186,317 

$2,209,387 127,540 203,580 

$1,846,267 131,350 186,956 

$588,751 

$91 I ,I 67 

$1,140,163 

$I  ,436,753 

$1,724,348 

$2,234,635 $96.83 

$2,589,580 $95.00 

$3,274.105 $98.02 

$3,675,473 $85.52 

$4,480,141 583.94 

$5.21 1,765 583.94 

$6,281,596 $80.90 

$7,429,739 $74.56 

$8,671,544 $72.74 

$9,276,139 $68.51 

$1 1,262,070 $68.68 

512,775.967 $67.31 

$13,946,406 $61.48 

$16,107,920 $58.65 

$18,938,677 $56.21 

921,709,286 $52.45 

$24,080,466 $51 00 

$26,707,046 $48.84 

$32,573,522 $47.70 

$37,454,294 543.86 

546,057.911 542.78 

550,178,812 $3988 

$60,542,774 $39.43 

$66,782,827 $40.24 

$71,264,865 $41.24 

$76,652,358 $45.15 

$89,624,387 $45.27 

$99,728,965 $45.56 

%105,030,101 $47.37 

$118,418,677 $4742 

Source: Cellular Telecommunications and Internet Association, Semi-Annual Wireless Industry Survej 
<http:li~.wow-com.co~industry/stats/suNeysi>. 

D-2 



? w 



FCC 03-150 Federal Communications Commission 

Table 3: Economic Area Penetration Rates 
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144 

145 

171 

Billings, MT-WY 161,907 404,902 39.99% 4.9 

Anchorage, AK 285,300 626,932 45.514% I 0  

Great Falls, MT 55,629 166,564 33.40% 4.2 
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Year-End 2001 
Total 

Table 4: Top 25 Mobile Telephone Operators by Subscribers 
(in thousands) 

Year-End 2002 
Operator Total Operator 

I Verizon Wireless 
2 Cingular Wireless 
3 AT&T Wireless 
4 Sprint PCS 
5 Nextel 
6 VoiceStream 
7 ALLTEL 
8 US Cellular 
9 Western Wireless 
IO Leap Wireless 
11 Qwest 
12 Telecorp 
13 Centennial 
14 CenturyTel 
15 Dobson C o r n .  
16 TritonPCS 
17 American Cellular 
18 Rural Cellular 
19 Price Wireless 
20 'Nextel Partners 
21 Alarnosa PCS 
22 Broadwing 
23 AirGate 
24 PrimeCo 

29,398 
21,596 
18,047 
13,555 
8,667 
6,993 
6,683 
3,461 
1,177 
1,119 

1,018 
827 
797 
700 
686 
657 
647 
570 
516 
503 
462 
453 
385 

1,114 

25 PR. Tel. Co. 327 

Verizon Wireless 
Cingular Wireless 
AT&T Wireless 
Sprint PCS 
Nextel 
T-Mobile 
ALLTEL 
US Cellular 
Leap Wireless 
Western Wireless 
Qwest 
Centennial (1) 
Nextel Partners 
Triton PCS 
Dobson C o r n .  
Rural Cellular 
American Cellular 
Alamosa PCS 
AirGate 
US Unwired 
Broadwing 
Midwest Wireless 
Horizon PCS 
Ntelos 
Southern LINC 

32,491 
2 1,900 
20,900 
14,760 
10,612 
9,913 
7,600 
4,103 
1,512 
1,197 
1,034 

897 
877 
830 
768 
722 
690 
622 
589 
561 
470 
300 
27 1 
267 

___ 260 

Sources: For 2001, see Seventh Report, at 13094. For 2002, publicly available company documents such as 
operators' news releases and filings made with the Securities and Exchange Commission. Southern LINC, 
Freyuenrly Asked Quesrzons (visited May 29, 2003) <http://www.southemlinc.comifaqs.asp>. Midwest Wireless, 
Midwest Wireless and DTNMarket Access Team Up to Deliver Commodiity Quotes ro Wireless Phones, News 
Release, May 27,2003. 

Notes 
(1 )  As ofNov. 30,2002. 
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County Quartile Total Number of Percent of Total POPs in POPs in Percent of 
Based on Number of Counties with at Counties in Quartile Counties with Quartile POPs 

Population Counties (2) least 3 Providers Quartile with at Counties (1) at least 3 with at least 3 

1st Quartile 805 781 97.0% 234,640,253 232,508,956 99.1% 
2nd Quartile 805 659 81.9% 31,425,466 26,141,620 83.2% 
3rd Quartile 804 527 65.6% 14,135,298 9,490,930 67.1% 
4th Quartile 805 263 32.7% 5,029,499 1,988,010 39.5% 

least 3 Providers Providers Providers 

Table 5: Estimated Mobile Telephone Rollouts 
by Number of Launches by County 

Total Number of Number of POPs Contained % ofTotal Square Miles % ofTotal 
Providers in a Counties in Those US POPs Contained in US Square 

County Counties ( I )  Those Miles 
Counties 

3 or More 2232 270,233,931 94.7% 1,861,820 51.6% 
4 or More 1674 254,738,264 89.3% 1,301,067 36.1% 
5 or More 1211 235,569,285 82.6% 940,523 26.1% 
6 or More 789 202,753,811 71.1% 642,426 17.8% 
7 or More 259 72,474,947 25.4% 230.073 6.4% 

~ 
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Technology 

Table 7: Mobile Telephone Digital Coverage 

POPs in Those % of Square Miles % of Total 
Areas (1) Total Contained in Square 

POPs (2) Those Miles 

Source: Federal Communications Commission estimates based on publicly available information 

Notes: 
Broadband PCS and digital SMR licensees are analyzed by county; cellular licensees are analyzed by cellular market 
areas P‘CMAs”l. 
POPs‘from the 2000 Census. 

Table 8: Change in CPI 

Source: Bureau of Labor Statistics 
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Table 9: Average Revenue Per Minute 

Source: See Appendix D, Table 1, at D-2 (ARPU); Dec 2002 CTIA Survey, at 208 (minutes ofuse). 

Table 10: Market Entry Over Time 

Source: FCC estimates 
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Operator 

SBC 

Table 11: US.  Mobile Telephone Operators’ 
Holdings in Foreign Mobile Operators 

Venture Ownership (%) Country Subscribers 
(Brand name) 

Tele Danmark 41.6 
Belgacom 17.5 (controls 

Denmark 1.975 million 
Belgium 4.07 million 

(Proximus) 24.36% through 
investment in Tele 

owns 16.5% of 
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Indonesia 
Japan 
New Zealand 

Westem Wireless 
International 

1.823 million Excelcomindo 
3.849 million Tu-Ka 
1.229 million Telecom New 

Nextel 
International 

Argentina 

Canada 

Extelcom) 
1.006 million CTI Holdings 
(CTI Movil) 
2.996 million TELUS 

I 1 Zealand 
Philippines I NA I BavanTel (owns 

Venezuela 
Taiwan 

~ ~~ 

(Extelcom) 466% stake in i wireless provider 

~~ 

Corporation 
2.861million CANTV 
6.24 million Taiwan Cellular 

Dominican 
Republic 
Ireland 
Austria 
Slovenia 
Georgia 
Ghana 

Corporation 
580,000 CODETEL 

148,000 Meteor 
3 18,000 tekring 
NA Western Wireless 
NA MagtiCom 
NA Western 56.7 

40 

71.5 
51 
36 

Cote d'Ivoire NA 1 CORAde 

2.7-5 

23.7 

Bolivia 
Haiti 
h a d a  
lapan 
4rgentina 
3razil 
llexico 
'em 
'hilippines 

Comstar 
NA NuevaTel 
NA COMCEL 
NA NII Holdings 
NA 
NA 
NA 
517,000 
NA 
NA 

Sources: Publicly available infomtion such as operators' news releases, web sites and filings with the Securities 
and Exchange Commission. Subscriber figures for a number of foreign affiliates are from Linda Mutschler, Global 
Wireless Matrix 4Q02, Merrill Lynch Global Securities Research, Apr. 2, 2003. 
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Table 12: Mobile Performance in Selected Countries 

Sources: Linda Mutschler, Globa/ Wireless Matrix 4Q02, Global Securities Research, Memill Lynch, Apr. 2, 2003; 
Linda Mutschler, The Next Generation Vf l ,  Global Securities Research, Memill Lynch, Feb. 21, 2003. 
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